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DESCRIPTION 

BELT TYPE CONTINUOUS VARIABLE TRANSMISSION, POWER UNIT HAVING 

THE BELT TYPE CONTINUOUS VARIABLE TRANSMISSION, VEHICLE 
MOUNTING THEREON THE BELT TYPE CONTINUOUS VARIABLE TRANSMISSION, 
AND SHEAVE FOR CONTINUOUS VARIABLE TRANSMISSION 

TECHNICAL FIELD 
[0001] 

The present invention relates to a belt type continuous 
variable transmission, in which torque is transmitted to a 
secondary sheave from a primary sheave through an endless belt, 
and a sheave for continuous variable transmissions, and more 
particular, to a construction for prevention of a change in 
speed ratio at a minimum transmission gear ratio. Further, 
the invention relates to a power unit, in which, for example, 
an engine and a belt type continuous variable transmission are 
combined with each other, and a vehicle, such as motorcycles, 
mounting thereon a belt type continuous variable transmission. 

BACKGROUND ART 
[0002] 

For example, scooter type motorcycles mount thereon a 
belt type continuous variable transmission, of which 
transmission gear ratio can be adjusted in a stepless manner 
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according to a traveling state. Belt type continuous variable 
transmissions comprise a primary sheave, a secondary sheave, 
and a belt. The belt is entrained between the primary sheave 
and the secondary sheave in an endless manner. 
[0003] 

The primary sheave comprises a stationary sheave body 
and a movable sheave body, which are opposed to each other, 
and receives torque transmitted from an engine to be rotated. 
The movable sheave body is slidable in a direction toward and 
away from the stationary sheave body, and a belt groove is defined 
between the movable sheave body and the stationary sheave body 
to permit the belt to be entrained therein. 
[0004] 

Further, the primary sheave comprises a cam plate and 
a plurality of roller weights. The cam plate is opposed to 
the movable sheave body. The roller weights are interposed 
between the cam plate and the movable sheave body so as to rotate 
together with the movable sheave body. The roller weights are 
aligned at intervals circumf erentially of the movable sheave 
body, and movable radially of the movable sheave body. 
[0005] 

The secondary sheave interlocks with a rear wheel of a 
motorcycle through a speed reducer. The secondary sheave 
comprises a stationary sheave body and a movable sheave body, 
which are opposed to each other. The movable sheave body is 
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slidable in a direction toward and away from the stationary- 
sheave body, and a belt groove is defined between the movable 
sheave body and the stationary sheave body to permit the belt 
to be entrained therein. The movable sheave body is biased 
by a spring in a direction, in which the belt groove is decreased 
in width. 
[0006] 

When the primary sheave is increased in rotating speed, 
the roller weights move radially outwardly of the movable sheave 
body according to centrifugal forces generated upon rotation 
of the movable sheave body. Such movements cause the movable 
sheave body to be pushed by the roller weights to slide toward 
the stationary sheave body. Therefore, the belt groove on the 
primary sheave is decreased in width, so that the belt interposed 
between the stationary sheave body and the movable sheave body 
is pushed out radially outwardly of the primary sheave. 
Accordingly, a diameter, at which the belt is entrained about 
the primary sheave, is increased. 
[0007] 

In contrast, with the secondary sheave, the belt is pulled 
toward a center of rotation of the secondary sheave. Thereby, 
the movable sheave body slides against the bias of the spring 
in a direction away from the stationary sheave body . As a result , 
the belt groove is enlarged in width, and a diameter, at which 
the belt is entrained about the secondary sheave, is decreased. 
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Therefore, the belt type continuous variable transmission is 
decreased in transmission gear ratio. The transmission gear 
ratio becomes minimum when a diameter, at which the belt is 
entrained about the primary sheave, becomes maximum. 
[0008] 

With conventional belt type continuous variable 
transmissions, a minimum transmission gear ratio is determined 
by restricting positions of roller weights relative to a primary 
sheave. Stated specifically, a movable sheave body of the 
primary sheave comprises a plurality of stoppers that project 
toward an outer periphery of a cam plate. The stoppers come 
into contact with outer peripheral surfaces of the roller weights 
when the movable sheave body is slid to a position, in which 
a belt groove is made smallest in width . Such contact restricts 
movements of the roller weights caused by centrifugal forces, 
and thus a width of the belt groove and a diameter, at which 
the belt is entrained about the primary sheave, are determined 
to obtain a minimum transmission gear ratio. For example, 
JP-A-2001-248698 discloses a belt type continuous variable 
transmission provided with a primary sheave, which comprises 
such stoppers . 
[0009] 

With the belt type continuous variable transmission 
disclosed in the patent document, roller weights are pushed 
against outer peripheries of a movable sheave body and a cam 
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plate in that operating state, in which a transmission gear 
ratio becomes minimum. Generally, roller weights are made of 
a softer material than a movable sheave body and a cam plate. 
Therefore, when fresh roller weights are repeatedly pushed 
against the movable sheave body and the cam plate, those portions 
of outer peripheral surfaces of the roller weights , which contact 
with the movable sheave body and the cam plate, begin wear. 
[0010] 

When the roller weights have worn, the movable sheave 
body shifts in a direction toward the cam plate . In other words , 
the movable sheave body cannot be pushed toward a stationary 
sheave body by an amount, by which the roller weights have worn, 
so that a belt groove on a primary sheave is increased in width. 
Accordingly, a diameter, at which the belt is entrained about 
the primary sheave, changes in a direction, in which a 
transmission gear ratio is increased, so that it is not possible 
to obtain a predetermined minimum transmission gear ratio. 
[0011] 

Fig. 24 discloses a situation, in which speed ratio changes 
at a minimum transmission gear ratio in a conventional belt 
type continuous variable transmission. As apparent from Fig. 
24, at a point of time when the travel distance of a motorcycle 
is 0 and roller weights are fresh, an actual minimum transmission 
gear ratio Rl of the belt type continuous variable transmission 
is maintained at a predetermined value R2 . The minimum 
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transmission gear ratio Rl changes in a direction of increasing 
speed ratio with the lapse of operating time. Further, the 
minimum transmission gear ratio Rl becomes stable at a point 
of time when pressures generated on contact portions of the 
roller weights and a movable sheave body and on contact portions 
of the roller weights and a cam plate reach certain values as 
the roller weights proceeds in the course of wear. 
[0012] 

Accordingly, with conventional belt type continuous 
variable transmissions, it is not possible to avoid a change 
in speed ratio in a direction, in which a minimum transmission 
gear ratio is increased, caused by wear of roller weights. As 
a result, there is caused a problem of an increase in engine 
speed and a decrease in traveling speed of a motorcycle. 

DISCLOSURE OF THE INVENTION 
[0013] 

It is an object of the invention to provide a belt type 
continuous variable transmission capable of suppressing a 
change in speed ratio at a minimum transmission gear ratio to 
a small amount. 
[0014] 

It is a further object of the invention to provide a power 
unit provided with a belt type continuous variable transmission, 
in which a change in speed ratio at a minimum transmission gear 
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ratio is small. 
[0015] 

It is a still further object of the invention to provide 
a vehicle mounting thereon a belt type continuous variable 
transmission, in which a change in speed ratio at a minimum 
transmission gear ratio is small. 
[0016] 

It is a further object of the invention to provide a sheave 
for continuous variable transmissions, which is capable of 
suppressing a change in speed ratio at a minimum transmission 
gear ratio to a small amount. 
[0017] 

In order to attain the object, a belt type continuous 
variable transmission according to an embodiment of the 
invention comprises a primary sheave that outputs torque, a 
secondary sheave that receives torque from the primary sheave 
and a belt entrained between the primary sheave and the secondary 
sheave in an endless manner to transmit torque to the secondary 
sheave from the primary sheave. 

The primary sheave comprise a first sheave body, a second 
sheave body provided to be relatively slidable in a direction 
toward and away from the first sheave body and forming between 
it and the first sheave body a belt groove, about which the 
belt is entrained, a plurality of push bodies that rotate 
together with the second sheave body and move radially of the 
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second sheave body according to centrifugal forces generated 
at the time of rotation of the second sheave body, such movements 
causing the second sheave body to slide to change a width of 
the belt groove, and a plurality of stoppers that restrict 
movements of the push bodies by contacting with outer surfaces 
of the push bodies when the second sheave body reaches a position 
of minimum transmission gear ratio, in which the belt groove 
is made smallest in width, the stoppers being shaped to 
accelerate partial wear of the outer surfaces of the push bodies . 
[0018] 

In order to attain the object, a power unit according 
to an embodiment of the invention comprises a drive source and 
a belt type continuous variable transmission interlocking with 
the drive source. The belt type continuous variable 
transmission comprises a primary sheave that outputs torque 
transmitted from the drive source, a secondary sheave that 
receives torque from the primary sheave, and a belt entrained 
between the primary sheave and the secondary sheave in an endless 
manner. The primary sheave comprises a first sheave body, a 
second sheave body provided to be relatively slidable in a 
direction toward and away from the first sheave body and forming 
between it and the first sheave body a belt groove, about which 
the belt is entrained, a plurality of push bodies that rotate 
together with the second sheave body and move radially of the 
second sheave body according to centrifugal forces generated 
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at the time of rotation of the second sheave body, such movments 
causing the second sheave body to slide to change a width of 
the belt groove, and a plurality of stoppers that restrict 
movements of the push bodies by contacting with outer surfaces 
of the push bodies when the second sheave body reaches a position 
of minimum transmission gear ratio, in which the belt groove 
is made smallest in width, the stoppers being shaped to 
accelerate partial wear of the outer surfaces of the push bodies . 
[0019] 

In order to attain the object, a vehicle according to 
an embodiment of the invention comprises a frame, a drive source 
supported on the frame, and a belt type continuous variable 
transmission interlocking with the drive source . The belt type 
continuous variable transmission comprises a primary sheave 
that outputs torque transmitted from the drive source, a 
secondary sheave that receives torque from the primary sheave, 
and a belt entrained between the primary sheave and the secondary 
sheave in an endless manner. 
[0020] 

The primary sheave comprises a first sheave body, a second 
sheave body provided to be relatively slidable in a direction 
toward and away from the first sheave body and forming between 
it and the first sheave body a belt groove, about which the 
belt is entrained, a plurality of push bodies that rotate 
together with the second sheave body and move radially of the 
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second sheave body according to centrifugal forces generated 
at the time of rotation of the second sheave body, such movements 
causing the second sheave body to slide to change a width of 
the belt groove, and a plurality of stoppers that restrict 
movements of the push bodies by contacting with outer surfaces 
of the push bodies when the second sheave body reaches a position 
of minimum transmission gear ratio, in which the belt groove 
is made smallest in width, the stoppers being shaped to 
accelerate partial wear of the outer surfaces of the push bodies . 
[0021] 

In order to attain the object, a sheave for continuous 
variable transmissions, according to an embodiment of the 
invention, comprises a first sheave body, a second sheave body 
that forms between it and the first sheave body a belt groove, 
about which a belt is entrained. The second sheave body is 
enabled by a push body, which moves radially of the second sheave 
body according to centrifugal forces generated at the time of 
rotation of the second sheave body, to relatively slide in a 
direction toward and away from the first sheave body. Further, 
the second sheave body comprises a stopper that restricts 
movements of the push body by contacting with an outer surface 
of the push body when slid to a position of minimum transmission 
gear ratio, in which the belt groove is made smallest in width. 
The stopper is shaped to accelerate partial wear of the outer 
surface of the push body. 
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[0022] 

According to an embodiment of the invention, when the 
push bodies are applied by centrifugal forces to be pushed 
against the stoppers, only parts of the outer surfaces of the 
push bodies wear positively. Due to such wear, the push bodies 
bite into the stoppers and move radially outwardly of the second 
sheave body. 
[0023] 

As a result, the belt groove is narrowed to cause a change 
in speed ratio in a direction, in which a decrease in transmission 
gear ratio is caused. In other words, it is possible to 
compensate for a variation in speed ratio in a direction, in 
which an increase in transmission gear ratio is caused. 
Accordingly, it is possible to suppress a change in speed ratio 
at a minimum transmission gear ratio to a small amount with 
simple measures, in which the stoppers are simply changed in 
shape . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0024] 

[Fig. 1] Fig. 1 is a side view showing a motorcycle, 
according to a first embodiment of the invention, with a belt 
type continuous variable transmission mounted thereon. 

[Fig. 2] Fig. 2 is a side view showing a power unit, 
according to the first embodiment of the invention, in which 



11 



a 4 -cycle engine andabelt type continuous variable transmission 
are combined together. 

[Fig. 3] Fig. 3 is a cross sectional view showing the 
belt type continuous variable transmission according to the 
first embodiment of the invention. 

[Fig. 4] Fig. 4 is a front view showing a second sheave 
body in the first embodiment of the invention. 

[Fig. 5] Fig. 5 is a cross sectional view taken along 
the line F5-F5 in Fig. 4. 

[Fig. 6] Fig. 6 is a cross sectional view showing, in 
enlarged scale, a stopper on the second sheave body in the first 
embodiment of the invention. 

[Fig. 7] Fig. 7 is a cross sectional view showing the 
stopper in the first embodiment of the invention. 

[Fig. 8] Fig. 8 is a front view schematically showing 
the positional relationship between a roller weight and a 
projection on the stopper in the first embodiment of the 
invention. 

[Fig. 9] Fig. 9 is a side view showing a belt used for 
the belt type continuous variable transmission according to 
the first embodiment of the invention. 

[Fig. 10] Fig. 10 is a cross sectional view showing the 
belt used for the belt type continuous variable transmission 
according to the first embodiment of the invention. 

[Fig. 11] Fig. 11 is a cross sectional view taken along 
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the line Fll-Fll in Fig. 10. 

[Fig. 12] Fig. 12 is a cross sectional view showing a 
primary sheave in a state, in which a fresh roller weight contacts 
with the projection on the stopper, in the first embodiment 
of the invention. 

[Fig. 13] Fig. 13 is a cross sectional view taken along 
the line F13-F13 in Fig. 12. 

[Fig. 14] Fig. 14 is a cross sectional view showing the 
primary sheave in a state, in which the roller weight bites 
into the projection on the stopper, in the first embodiment 
of the invention. 

[Fig. 15] Fig. 15 is a cross sectional view taken along 
the line F15-F15 in Fig. 14. 

[Fig. 16] Fig. 16 is a view showing characteristics 
representative of changes in speed ratio at a minimum 
transmission gear ratio in the first embodiment of the invention. 

[Fig. 17] Fig. 17 is a front view schematically showing 
the positional relationship between a roller weight and a 
projection on a stopper in a second embodiment of the invention. 

[Fig. 18] Fig. 18 is a front view schematically showing 
the positional relationship between a roller weight and a 
projection on a stopper in a third embodiment of the invention. 

[Fig. 19] Fig. 19 is a front view schematically showing 
the positional relationship between a roller weight and a 
projection on a stopper in a fourth embodiment of the invention. 
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[Fig. 20] Fig. 20 is a front view schematically showing 
the positional relationship between a roller weight and a 
projection on a stopper in a fifth embodiment of the invention. 

[Fig. 21] Fig. 21 is a cross sectional view showing a 
primary sheave ina state, in which a fresh roller weight contacts 
with a first contact portion on a stopper, in a sixth first 
embodiment of the invention. 

[Fig. 22] Fig. 22 is a cross sectional view showing the 
stopper of a second sheave body according to the sixth embodiment 
of the invention. 

[Fig. 23] Fig. 23 is a cross sectional view showing the 
primary sheave in a state, in which a roller weight contacts 
with a second contact portion on the stopper, in the sixth first 
embodiment of the invention. 

[Fig. 24] Fig. 24 is a view showing characteristics 
representative of changes in speed ratio at a minimum 
transmission gear ratio in a conventional belt type continuous 
variable transmission. 

BEST MODE FOR CARRYING OUT THE INVENTION 
[0025] 

A first embodiment of the invention will be described 
below with reference to Figs. 1 to 16 . 
[0026] 

Fig. 1 discloses a motorcycle 1 exemplary of a vehicle 
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according to the invention. The motorcycle 1 comprises a frame 

2. The frame 2 includes a steering head pipe 3, a pair of main 
pipes 4 (only one of them is shown) , and a pair of seat rails 
5 (only one of them is shown) . The steering head pipe 3 is 
positioned at a front end of the frame 2 and supports a front 
wheel 7 through a front fork 6. 

[0027] 

The respective main pipes 4 extend rearward from the 
steering head pipe 3. The main pipes 4 comprise a front half 
4a, a rear half 4b, and an intermediate portion 4c. The front 
half 4a extends obliquely downward from the steering head pipe 

3. The rear half 4b extends obliquely upward from a lower end 
of the front half 4a . The intermediate portion 4c is positioned 
between the front half 4a and the rear half 4b. 

[0028] 

The seat rail 5 bridges between the front half 4a and 
the rear half 4b of the main pipe 4. The seat rails 5 support 
a seat 8 . A vehicle body cover 9 covers the frame 2 . The vehicle 
body cover 9 is contiguous to a lower end of the seat 8. 
[0029] 

A rear arm bracket 10 is fixed to the intermediate portion 
4c of each of the main pipes 4 . The rear arm bracket 10 projects 
downward from the intermediate portion 4c of the main pipe 4. 
The rear arm bracket 10 supports a rear arm 11. The rear arm 
11 pro j ects rearward from the rear arm bracket 10 . A rear wheel 
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12 is supported on a rear end of the rear arm 11. 
[0030] 

The frame 2 supports a power unit 13 that drives the rear 
wheel 12 . As shown in Figs . 1 and 2 , the power unit 13 comprises 
a 4-cycle single-cylinder engine 14 exemplary of drive sources, 
and a belt type continuous variable transmission 15. A lower 
portion of the vehicle body cover 9 covers the power unit 13 . 
[0031] 

The engine 14 is suspended from the front halves 4a of 
the main pipes 4. The engine 14 comprises a crankcase 16 and 
a cylinder 17 connected to the crankcase 16 . 
[0032] 

The crankcase 16 accommodates therein a crank shaft 18 
and a gear reducer (not shown) . As shown in Fig. 3, the crank 
shaft 18 is supported on the crankcase 16 through bearings 19a, 
19b and arranged horizontally widthwise of the motorcycle 1. 
The gear reducer has a drive sprocket 2 0 (shown in Fig. 1) at 
an output end thereof. The drive sprocket 20 is positioned 
rearwardly of the crank shaft 18 . A length of chain 22 is 
entrained about the drive sprocket 20 and a driven sprocket 
21 of the rear wheel 12. 
[0033] 

The cylinder 17 of the engine 14 projects upward along 
the front halves 4a of the main pipes 4 from the crankcase 16 . 
The cylinder 17 accommodates therein a piston 23. The piston 
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23 is connected to crank webs 25a, 2 5b of the crank shaft 18 

through a connecting rod 24. 

[0034] 

As shown in Figs . 2 and 3 , the belt type continuous variable 
transmission (referred below to as CVT) 15 is positioned on 
the right of the crankcase 16. The CVT 15 is accommodated in 
a transmission case 28. The transmission case 28 is fixed to 
a right side of the crankcase 16. 
[0035] 

The CVT 15 comprises a primary sheave 29, a secondary 
sheave 30, and a belt 31. The primary sheave 29 outputs torque 
transmitted from the crank shaft 18. The primary sheave 2 9 
is positioned at a front end of the transmission case 28 and 
supported on an input shaft 32. The input shaft 32 is unified 
with the crank shaft 18 . In other words, a journal 18a positioned 
at a right end of the crank shaft 18 includes an extension extended 
toward the front end of the transmission case 28, the extension 
serving as the input shaft 32. 
[0036] 

The primary sheave 2 9 comprises a first sheave body 3 4a 
and a second sheave body 34b. Used for the first sheave body 
34a is chrome molybdenum steel having been subjected to, for 
example, carburizing/temper treatment . The second sheave body 
34b comprises adie-cast molding, and uses, forexample, die-cast 
aluminum alloy. 
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[0037] 

The first sheave body 34a is fixed to a shaft end of the 
input shaft 3 2 to rotate together with the input shaft 3 2 . The 
second sheave body 34b has a cylindrical -shaped boss 35 at a 
center of rotation thereof. The boss 3 5 is supported on the 
input shaft 3 2 through a collar 36 . Therefore, the second sheave 
body 34b is slidable in a direction toward and away from the 
first sheave body 34a and rotatable circumf erentially of the 
input shaft 32. 
[0038] 

The first sheave body 34a and the second sheave body 34b 
are opposed to each other on the input shaft 32. A first belt 
groove 3 7 is formed between the first sheave body 34a and the 
second sheave body 34b . The first belt groove 37 has a V-shaped 
cross section. The second sheave body 34b slides to be able 
to adjust a width LI of the first belt groove 37. 
[0039] 

As shown in Figs. 3 and 4, the second sheave body 34b 
includes a back surface 3 9 positioned on an opposite side to 
the first sheave body 34a. A plurality of guides 40 are formed 
on the back surface 39 of the second sheave body 3 4b. The guides 
40 extend radially of the second sheave body 34b from an outer 
peripheral surface of the boss 35. 
[0040] 

As shown in Fig. 5, the respective guides 40 comprise 
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a cam surface 41 and a pair of guide walls 42a, 42b. The cam 
surface 41 extends radially outwardly of the second sheave body 
34b from the outer peripheral surface of the boss 35, and is 
inclined in a direction ' away from the first sheave body 34a 
as it goes radially outwardly of the second sheave body 34b. 
[0041] 

The guide walls 42a, 42b stand upright from an edge of 
the cam surface 41 and extend radially of the second sheave 
body 34b. The guide walls 42a, 42b face each other at an interval 
with the cam surface 41 therebetween. Therefore, the guides 
40 are grooved to be opened in opposition to the first sheave 
body 34a. 
[0042] 

A metallic cam plate 43 is fixed to the input shaft 32. 
The cam plate 43 rotates together with the input shaft 32 and 
is opposed to the back surface 3 9 of the second sheave body 
34b . The cam plate 43 and the second sheave body 34b are movable 
in a direction toward and away from each other while rotating 
together. An outer periphery 43a of the cam plate 43 is inclined 
in a direction toward the back surface 3 9 of the second sheave 
body 34b. 
[0043] 

A plurality of roller weights 45 are arranged between 
the second sheave body 34b and the cam plate 43. The roller 
weights 45 are exemplary of push bodies, and comprise, for 
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example, a body 4 6 made of brass, and an outer ring 4 7 made 
off nylon to cover the body 46. The roller weights 45 are 
cylindrical-shaped and a through-hole 48 for weight adjustment 
is formed centrally of the body 46. 
[0044] 

As shown schematically in Fig. 8, the roller weights 45 
are accommodated in the guides 4 0 of the second sheave body 
34b. The outer ring 47 of the roller weight 45 has an outer 
surface 47a exposed outside. The outer surface 47a is 
continuous circumf erentially of the outer ring 47 and slidably 
contacts at two locations with the cam surface 41 and the cam 
plate 43. Further, the roller weight 45 has an end surface 
and the other end surface along an axial direction thereof. 
The end surface and the other end surface of the roller weight 
45 slidably contact with the guide walls 42a, 42b of the guide 
40 . Thereby, the respective roller weights 45 are held between 
the second sheave body 34b and the cam plate 43 in a posture 
with its axis 01 perpendicular to the input shaft 32 . Therefore , 
the roller weights 45 rotate together with the second sheave 
body 34b and are exerted by centrifugal forces that are generated 
by the rotation thereof. 
[0045] 

According to the first embodiment, the first sheave body 
34a is fixed to the input shaft 32 and only the second sheave 
body 34b is caused to slide axially of the input shaft 32 . Even 
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when both the first and second sheave bodies 34a, 34b are caused 
to slide axially of the input shaft 32, however, it is possible 
to vary the width of the first belt groove 37. 
[0046] 

The secondary sheave 3 0 is applied by torque output from 
the primary sheave 29 . As shown in Fig. 3 , the secondary sheave 
30 is positioned at a rear end of the transmission case 28 and 
supported on an output shaft 50 . The output shaft 50 is parallel 
to the input shaft 32 and connected to an input end of the gear 
reducer through an automatic centrifugal clutch (not shown) . 
[0047] 

The secondary sheave 3 0 comprises a first sheave body 
51a and a second sheave body 51b. The first sheave body 51a 
has a cylindrical -shaped collar 52 at a center of rotation 
thereof . The collar 52 meshes with an outer peripheral surface 
of the output shaft 50. This mesh causes the first sheave body 
51a and the output shaft 50 to rotate together. 
[0048] 

The second sheave body 51b has a sleeve 53 at a center 
of rotation thereof. The sleeve 53 is mounted on the collar 
52 to be axially slidable. A plurality of engagement grooves 
54 are formed on the sleeve 53 . The engagement grooves 54 extend 
axially of the sleeve 53 and are aligned at intervals 
circumf erentially of the sleeve 53. 
[0049] 
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The collar 52 has a plurality of engagement pins 55. The 
engagement pins 55 project outside the collar 52 and are fitted 
slidably into the engagement grooves 54 of the sleeve 53. 
Thereby, the first sheave body 51a and the second sheave body 
51b are made movable in a direction toward and away from each 
other while rotating together. 
[0050] 

The first sheave body 51a and the second sheave body 51b 
are opposed to each other on the output shaft 50. A second 
belt groove 56 is formed between the first sheave body 51a and 
the second sheave body 51b. The second belt groove 56 has a 
V-shaped cross section. The second sheave body 51b slides to 
be able to adjust a width L2 of the second belt groove 56. 
[0051] 

A spring bearing 57 is fixed to an end of the collar 52. 
The spring bearing 57 is opposed to the second sheave body 51b. 
A compression coil spring 58 is interposed between the spring 
bearing 57 and the second sheave body 51b. The spring 58 biases 
the second sheave body 51b toward the first sheave body 51a. 
[0052] 

The belt 31 serves to transmit torque to the secondary 
sheave 30 from the primary sheave 29. The belt 31 is entrained 
in an endless manner between the first belt groove 3 7 of the 
primary sheave 29 and the second belt groove 56 of the secondary 
sheave 30. 
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[0053] 

As shown in Figs. 9 to 11, the belt 31 comprises a plurality 
of block pieces 60 and a pair of connecting bodies 61. For 
example, polyamide resin is used as a basic material for the 
block pieces 60. Aramid fibers are mixed as reinforcing 
materials in the basic material. Polyamide resin is high in 
thermal resistance, resisting to repeated impact load, and can 
preserve stable properties over a long term. Aramid fibers 
possess high strength and thermal resistance in combination. 
Accordingly, the block pieces 6 0 are excellent in thermal 
resistance, wear resistance, and fatigue resistance. 
[0054] 

The respective block pieces 60 have a pair of side surfaces 
62a, 62b that contact with the primary sheave 29 and the secondary 
sheave 30. The side surfaces 62a, 62b of the respective block 
pieces 60 are formed centrally thereof with recesses 63. 
[0055] 

The connecting bodies 61 are made of, for example, super 
heat-resistant rubber. A plurality of core wires 64 for 
reinforcement are embedded in interiors of the connecting bodies 
61. The connecting bodies 61 are annular in shape and fitted 
into the recesses 63 of the block pieces 60. Owing to such 
fitting, the plurality of block pieces 60 are connected together 
to constitute the endless belt 31. The belt 31 of this type 
has such a property that elongation of about 0 .4 % is generated 
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in the initial stage of use but little dimensional change is 

shown thereafter. 

[0056] 

In a state, in which the crank shaft 18 is low in rotating 
speed, as when the engine 14 performs idling operation, the 
roller weights 4 5 come toward a center of rotation of the primary 
sheave 2 9 . Therefore, the second sheave body 34b is positioned 
most distant from the first sheave body 34a, and the width LI 
of the first belt groove 3 7 becomes maximum. Accordingly, the 
belt 31 entrained about the first belt groove 37 is positioned 
at the center of rotation of the primary sheave 2 9 , and a diameter , 
at which the belt 31 is entrained about the primary sheave 29, 
becomes minimum. 
[0057] 

In contrast, with the secondary sheave 30, the second 
sheave body 51b is biased toward the first sheave body 51a by 
the spring 58, and the width L2 of the second belt groove 56 
becomes minimum. Therefore, the belt 31 entrained about the 
second belt groove 56 is pushed out to an outer periphery of 
the secondary sheave 30, and a diameter, at which the belt 31 
is entrained about the secondary sheave 30, becomes maximum. 
Accordingly, the CVT 15 becomes maximum in transmission gear 
ratio . 
[0058] 

As the crank shaft 18 is increased in rotating speed, 
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centrifugal forces applied on the roller weights 45 that rotate 
together the second sheave body 34b are increased. Thereby, 
the roller weights 45 begin moving radially outwardly of the 
second sheave body 34b. Since the roller weights 45 are 
interposed between the cam surfaces 41 and the cam plate 43, 
they move along the cam surfaces 41 and the cam plate 43 without 
rotating. Therefore, those portions of the outer surfaces 4 7a 
of the roller weights 45, which contact with the cam surfaces 
41 and the cam plate 43, are liable to wear. 
[0059] 

The cam surfaces 41, with which the outer surfaces 4 7a 
of the roller weights 45 contact, overhang in a manner to cover 
the roller weights 45 as they go radially outwardly of the second 
sheave body 34b. Likewise, the outer periphery 43a of the cam 
plate 43, with which the outer surfaces 47a of the roller weights 
45 contact, is inclined toward the second sheave body 34b. 
[0060] 

By virtue of this, the roller weights 45 are pushed toward 
the cam surfaces 41 as it they go radially outwardly of the 
second sheave body 34b. Such movements of the roller weights 
45 cause the second sheave body 34b to slide toward the first 
sheave body 34a, and the width LI of the first belt groove 3 7 
is gradually decreased. As a result, the belt 31 interposed 
between the first sheave body 34a and the second sheave body 
34b is pushed out radially outwardly of the primary sheave 29. 
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Accordingly, a diameter, at which the belt 31 is entrained about 

the primary sheave 29, is increased. 

[0061] 

Conversely, with the secondary sheave 30, the belt 31 
is pulled toward the center of rotation of the secondary sheave 
30. Thereby, the second sheave body 51b slides in a direction 
away from the first sheave body 51a against the bias of the 
spring 58, and so the width L2 of the second belt groove 56 
is gradually increased. Therefore, a diameter, at which the 
belt 31 is entrained about the seconddary sheave 30 , is decreased 
Accordingly, the CVT 15 is decreased in transmission gear ratio . 
The transmission gear ratio becomes minimum when a diameter, 
at which the belt 31 is entrained about the primary sheave 29, 
becomes maximum. 
[0062] 

A minimum transmission gear ratio of the CVT 15 is 
determined by a position, to which the second sheave body 34b 
of the primary sheave 29 slides. In other words, a position 
of the second sheave body 34b when the CVT 15 is minimum in 
transmission gear ratio is determined by positions of the roller 
weights 45 relative to the second sheave body 34b. Therefore, 
the minimum transmission gear ratio of the CVT 15 is determined 
by restricting positions of maximum displacements of the roller 
weights 45. 
[0063] 
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Specifically, as shown in Figs . 3 and 4 , the second sheave 
body 34b has a plurality of stoppers 66. The stoppers 66, 
respectively, overhang toward the cam plate 43 from a distal 
end of the cam surface 41 and are aligned at intervals 
circumf erentially of the second sheave body 34b. The stoppers 
66 overhang the cam plate 43 from outside when the second sheave 
body 34b is slid to a position most distant from the first sheave 
body 34a. 
[0064] 

As shown in Figs. 4, 6, and 8, the respective stoppers 
66 have a stopper surface 67 and a single projection 68. The 
stopper surface 67 is a plane that is in parallel to the axis 
01 of the roller weight 45 and the outer peripheral surface 
of the boss 3 5 of the second sheave body 3 4b and opposed to 
the outer surface 47a of the outer ring 47 of the roller weight 
45. The stopper surfaces 67 have a lengthwise dimension that 
exceeds an axial dimension of the roller weights 45. 
[0065] 

As shown in Fig. 7, the projection 68 is angular in shape 
to have two angles 69a, 69b. The projection 68 projects toward 
the roller weight 4 5 from the stopper surface 6 7 . The pro j ect ion 
68 is positioned centrally in a lengthwise direction of the 
stopper surface 67 and extends straight in a direction, in which 
the second sheave body 34b slides. A height H, by which the 
projection 68 projects from the stopper surface 67, is smaller 
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than a thickness of the outer ring 47 of the roller weight 45. 
Further, a width W of the proj ection 68 is smaller than an overall 
length of the roller weight 45. 
[0066] 

The proj ection 6 8 comes into contact with the outer surface 
47a of the roller weight 45 when the second sheave body 34b 
has moved to a position, in which the transmission gear ratio 
is determined. Such contact restricts movements of the roller 
weight 45 caused by centrifugal forces, and the width LI of 
the first belt groove 3 7 and a diameter, at which the belt 31 
is entrained about the primary sheave 29, are determined to 
obtain the minimum transmission gear ratio. 
[0067] 

Figs. 12 and 13 show a state, in which the second sheave 
body 34b of the primary sheave 29 has moved to a position of 
the minimum transmission gear ratio through fresh roller weights 
45. The outer surfaces 47a of the roller weights 45 contact 
with the cam plate 43, the projections 68, and the cam surfaces 
41 . When those portions of the outer surfaces 47a, which contact 
with the camplate 43 and the cam surf aces 41, begin wear, forces, 
with which the second sheave body 34b is pushed against the 
first sheave body 34a, are lost by amounts that correspond to 
such wear. Therefore, the second sheave body 34b cannot be 
held in a position of the minimum transmission gear ratio. 
[0068] 
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With the construction, however, when the second sheave 
body 34b slides to the position of the minimum transmission 
gear ratio, the projections 68 of the stoppers 66 come into 
contact with the outer surfaces 47a of the roller weights 45. 
Therefore, those portions of the outer surfaces 47a of the roller 
weights 45, which contact with the projections 68 , are increased 
in surface pressure. 
[0069] 

Besides, the outer ring 47 that defines the outer surface 
47a of the roller weight 45 is made of a resin material such 
as nylon to be lower in hardness than the metallic second sheave 
body 34b. In other words , since the proj ection 68 of the second 
sheave body 34b is harder than the outer ring 47, that portion 
of the outer surface 47a of the outer ring 47, which contacts 
with the projection 68, wears positively. From the above, the 
stoppers 66 are shaped to accelerate partial wear of the outer 
surfaces 47a of the roller weights 45. 
[0070] 

Figs. 14 and 15 show a state, in which that portion of 
the outer ring 47 of the roller weight 45, which contacts with 
the projection 68, has worn locally. A recess 70 that permits 
the projection 68 to enter the outer surface 47a of the outer 
ring 47 of the roller weight 4 5 is formed due to such wear of 
the outer ring 47, and a state, in which the roller weight 45 
bites into the projection 68, comes out. 
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[0071] 

As a result, the roller weights 4 5 move radially outwardly 
of the second sheave body 34b by an amount that corresponds 
to a height H, by which the projections 68 projects, and push 
the second sheave body 34b toward the first sheave body 34a. 
Thereby, the width LI of the first belt groove 37 decreases 
and a diameter, at which the belt 31 is entrained about the 
primary sheave 29, increases. 
[0072] 

Fig. 16 shows the relationship between travel distance 
(time) of a motorcycle and a manner of a change in speed ratio 
when the CVT 15 is in an operating state of a minimum transmission 
gear ratio. As shown in Fig. 16, when the outer surfaces 47a 
of the roller weights 45 are caused to partially wear positively 
to push the second sheave body 34b toward the first sheave body 
34a, it is possible to change the speed ratio in a direction, 
in which the transmission gear ratio is decreased. In other 
words, a manner, in which the speed ratio changes at the minimum 
transmission gear ratio , become quite opposite to a conventional 
one. 
[0073] 

Therefore, even when the roller weights 45 wear, it is 
possible to correct the speed ratio in a manner to cancel a 
variation of the speed ratio in a direction, in which the 
transmission gear ratio is increased. Accordingly, it is 
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possible to maintain a minimum transmission gear ratio of the 
CVT 15 at a predetermined value without being influenced by 
travel distance and to suppress a change in speed ratio at a 
minimum transmission gear ratio to a small amount. 
[0074] 

Accordingly, it is possible to dissolve a disadvantage 
that when the motorcycle 1 is operated at a minimum transmission 
gear ratio, an engine speed exceeds a proper value much and 
a traveling speed does not reach a target value. 
[0075] 

Besides, a simple construction, in which only the 
projections 68 are formed on the stopper surfaces 67, makes 
it possible to prevent a change in speed ratio at a minimum 
transmission gear ratio. As a result, it becomes unnecessary 
to sharply modify the CVT 15 in design, which is advantageous 
in terms of cost. 
[0076] 

Further, the CVT 15 in the embodiment adopts the use of 
the belt 31 of high strength, in which the plurality of block 
pieces 60 made of a resin are connected together in an endless 
manner. The belt 31 of this type has such a property that 
elongation of about 0.4 % is generated in the initial stage 
of use but little dimensional change is shown thereafter. 
Therefore, when wear of the roller weights 45 causes a change 
in speed ratio in a direction, in which the transmission gear 
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ratio is increased, such change in transmission gear ratio cannot 
be accommodated by the belt 31. 
[0077] 

More specifically, with general belt type continuous 
variable transmissions, in which a rubber belt is used, in the 
case where the rubber belt generates elongation, a diameter, 
at which the rubber belt is entrained about a secondary sheave, 
increases even when a diameter, at which the rubber belt is 
entrained about a primary sheave, does not change. Therefore, 
a change in speed ratio is caused in a direction, in which a 
transmission gear ratio is increased. Further, when the rubber 
belt has worn, a diameter, at which the rubber belt is entrained 
about the primary sheave, decreases, and a change in speed ratio 
is also caused in a direction, in which a transmission gear 
ratio is increased. 
[0078] 

In contrast, in the case where the rubber belt has 
contracted, a diameter, at which the rubber belt is entrained 
about the secondary sheave, decreases even when a diameter, 
at which the rubber belt is entrained about the primary sheave, 
does not change. Therefore, a change in speed ratio is caused 
in a direction, in which a transmission gear ratio is decreased. 
[0079] 

Accordingly, with belt type continuous variable 
transmissions, in which a rubber belt is used, contraction of 
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the rubber belt makes it possible to compensate for a change 
in speed ratio even when wear of the rubber belt and roller 
weights causes a change in speed ratio in a direction, in which 
a transmission gear ratio is increased. As a result, a change 
in speed ratio is decreased at a minimum transmission gear ratio 
in the case where that change in speed ratio, which accompanies 
wear of the rubber belt and roller weights, and that change 
in speed ratio, which accompanies contraction of the rubber 
belt, balance each other. 
[0080] 

On the other hand, since the belt 31 according to the 
embodiment is structured such that the plurality of block pieces 
60 are connected together , contraction cannot be generated while 
elongation can be generated. Therefore, all wear and elongation 
of the belt 31 and wear of the roller weights 45 cause a change 
in speed ratio in a direction, in which a transmission gear 
ratio is increased. 
[0081] 

According to the embodiment, the outer rings 47 of the 
roller weights 45 are caused to bite into the projection 68 
whereby the roller weights 45 are moved radially outwardly of 
the second sheave body 34b. Thereby, a change in speed ratio 
is caused in a direction, in which a transmission gear ratio 
is decreased. Accordingly, a change in speed ratio at a minimum 
transmission gear ratio can be compensated for even in that 
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construction, in which it is difficult for the belt 31 to 
accommodate a variation of the speed ratio. 
[0082] 

Fig. 17 shows a second embodiment of the invention. 

[0083] 

The second embodiment is different from the first 
embodiment in stoppers 66 on a second sheave body 34b. The 
second embodiment is the same as the first embodiment except 
the above. Therefore, the same constituents as those in the 
first embodiment are denoted by the same reference numerals 
as those in the latter, and an explanation therefor is omitted. 
[0084] 

As shown in Fig. 17, a pair of projections 81, 82 are 
formed on a stopper surface 6 7 of the stopper 6 6 . The projections 
81, 82 are angular in shape to project toward the roller weight 
45 from the stopper surface 67. The projections 81, 82 are 
separate from each other in an axial direction of the roller 
weight 45 and extend straight in a direction, in which the second 
sheave body 34b slides. 
[0085] 

With such construction, the projections 81, 82 come into 
contact with outer surfaces 47a of the roller weights 45 when 
the second sheave body 34b has moved to a position to determine 
a minimum transmission gear ratio. Such contact causes those 
portions of the outer surfaces 47a of the roller weights 45, 
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which contact with the projections 81, 82, to wear positively, 
and a state, in which the roller weights 45 bite into the 
projections 81, 82, comes out. As a result, the roller weights 
45 move radially outwardly of the second sheave body 34b. 
Accordingly, a change in speed ratio can be caused so as to 
decrease a transmission gear ratio in the same manner as in 
the first embodiment. 
[0086] 

Besides, according to the second embodiment, the 
projections 81, 8 2 come into contact with the outer surface 
47a of the roller weight 45 in two locations spaced from each 
other in the axial direction of the roller weight 45 . Therefore, 
when the roller weights 45 contact with the projections 81, 
82, the roller weights 45 are not inclined. Accordingly, the 
roller weights 45 move smoothly. 
[0087] 

Fig. 18 shows a third embodiment of the invention. 

[0088] 

The third embodiment is different from the first 
embodiment in a shape of proj ections 91 that project from stopper 
surfaces 67. The third embodiment is the same as the first 
embodiment except the above . 
[0089] 

As shown in Fig. 18, the projections 91 comprise an 
arcuately curved top 91a. The tops 91a are closest to the outer 
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surfaces 47a of the roller weights 45. The tops 91a come into 
contact with the outer surfaces 47a of the roller weights 45 
when the second sheave body 34b has moved to a position to 
determine a minimum transmission gear ratio. Such contact 
causes those portions of the outer surfaces 47a of the roller 
weights 45, which contact with the projections 91, to wear 
positively, and a state, in which the roller weights 4 5 bite 
into the projections 91, comes out. As a result, the roller 
weights 45 move radially outwardly of the second sheave body 
34b. Accordingly, a change in speed ratio can be caused so 
as to decrease a transmission gear ratio in the same manner 
as in the first embodiment. 
[0090] 

Fig, 19 shows a fourth embodiment of the invention. 

[0091] 

The fourth embodiment is different from the first 
embodiment in a shape of stoppers 66. The fourth embodiment 
is the same as the first embodiment except the above. 
[0092] 

As shown in Fig. 19, the stoppers 66 comprise a stopper 
surface 100 . The stopper surfaces 100 comprise a curved surface 
101 having a top 100a that projects arcuately toward the outer 
surface 47a of the roller weight 45 as viewed in a diametrical 
direction of the roller weight 45. The top 100a is positioned 
centrally in a lengthwise directionn of the stopper surface 
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100. Therefore, the stopper surface 100 is protuberant in a 
position of the top 100a and non-parallel to the outer surface 
47a of the roller weight 45. 
[0093] 

The tops 100a of the stopper surfaces 100 come into contact 
with the outer surfaces 47a of the roller weights 45 when the 
second sheave body 34b has moved to a position to determine 
a minimum transmission gear ratio. Such contact causes those 
portions of the outer surfaces 47a of the roller weights 45, 
which contact with the tops 100a of the stopper surfaces 100, 
to wear positively, and a state, in which the roller weights 
45 bite into the stopper surfaces 100, comes out. Therefore, 
the roller weights 45 move radially outwardly of the second 
sheave body 3 4b. Accordingly, a change in speed ratio can be 
caused so as to decrease a transmission gear ratio in the same 
manner as in the first embodiment. 
[0094] 

Fig. 20 shows a fifth embodiment of the invention. 

[0095] 

The fifth embodiment is different from the fourth 
embodiment in a shape of stoppers 66. 
[0096] 

As shown in Fig. 20, the stoppers 6 6 comprise a stopper 
surface 110 . The stopper surfaces 110 comprise a curved surface 
111 being arcuately concave in opposition to the outer surface 



37 



47a of the roller weight 45 as viewed in a diametrical direction 
of the roller weight 45. Therefore, the stopper surfaces 110 
are non-parallel to the outer surfaces 47a of the roller weights 
45. Further, the stopper surfaces 110 comprise a first end 
110a and a second end 110b. The first and second ends 110a, 
110b are closest to the outer surfaces 47a of the roller weights 
45 in locations spaced from each other in a lengthwise direction 
of the stopper surfaces 110. 
[0097] 

The roller weights 4 5 comprise a first corner 112a and 
a second corner 112b. The first corner 112a is defined by the 
outer surface 47a of the roller weight 45 and one of side surfaces 
and opposed to the first end 110a of the stopper surface 110. 
The second corner 112b is defined by the outer surface 47a of 
the roller weight 45 and the other of side surfaces and opposed 
to the second end 110b of the stopper surface 110. 
[0098] 

The first and second ends 110a, llObof the stopper surfaces 
110 come into contact with the first and second corners 112a, 
112b of the roller weights 45 when the second sheave body 3 4b 
has moved to a position to determine a minimum transmission 
gear ratio. Such contact causes the first and second corners 
112a, 112b of the roller weights 45 to wear positively, and 
a state, in which the roller weights 45 bite into the stopper 
surfaces 110, comes out. Therefore, the roller weights 45 move 
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radially outwardly of the second sheave body 34b . Accordingly, 
a change in speed ratio can be caused so as to decrease a 
transmission gear ratio in the same manner as in the first 
embodiment . 
[0099] 

Further, according to the fifth embodiment, the first 
and second ends 110a, 110b of the stopper surfaces 110 come 
into contact with the first and second corners 112a, 112b of 
the roller weights 45. Therefore, when the roller weights 45 
contact with the stopper surfaces 110, the roller weights 45 
are not inclined. Accordingly, the roller weights 45 move 
smoothly. 
[0100] 

Figs. 21 to 23 show a sixth embodiment of the invention. 

[0101] 

The sixth embodiment is different from the first 
embodiment in stoppers 66 on a second sheave body 34b. The 
sixth embodiment is the same as the first embodiment except 
the above. Therefore, the same constituents as those in the 
first embodiment are denoted by the same reference numerals 
as those in the latter, and an explanation therefor is omitted. 
[0102] 

As shown in Figs. 21 and 22, stopper surfaces 6 7 of the 
stoppers 66 comprise a first contact portion 120. The first 
contact portion 120 projects toward the roller weight 45 from 
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centrally in a lengthwise direction of the stopper surface 67 
and extends straight in a direction, in which the second sheave 
body 34b slides. The first contact portions 120 are made of 
a material such as graphite or a sintered body, and fixed to 
the stopper surfaces 67 by means of bonding. The first contact 
portions 120 are lower in hardness than the outer rings 47 of 
the roller weights 4 5 and the second sheave body 34b. 
[0103] 

The first contact portions 12 0 come into contact with 
the outer surfaces 47a of the roller weights 45 when the second 
sheave body 34b has moved to a position to determine a minimum 
transmission gear ratio. Such contact restricts movements of 
the roller weight 45 caused by centrifugal forces , and the width 
LI of the first belt groove 3 7 and a diameter, at which the 
belt 31 is entrained about the primary sheave 29, are determined 
to obtain a minimum transmission gear ratio. 
[0104] 

The stopper surfaces 67 of the stoppers 66 are positioned 
outwardly of the first contact portions 12 0 in a radial direction 
of the second sheave body 34b. Thus the stopper surfaces 67 
constitute second contact portions lower than the first contact 
portions 120. 
[0105] 

Fig. 21 shows a state, in which the second sheave body 
34b of the primary sheave 29 has moved to a position of a minimum 
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transmission gear ratio through fresh roller weights 45. At 
this time, the outer rings 47 of the roller weights 45 contact 
with the cam plate 43 , the cam surf aces 41, and the first contact 
portions 120. When those portions of the outer surfaces 47a 
of the outer rings 47, which contact with the cam plate 43 and 
the cam surfaces 41, begin wear, forces, with which the second 
sheave body 34b is pushed against the first sheave body 34a, 
are lost by amounts that correspond to such wear. Therefore, 
the second sheave body 34b cannot be held in a position of the 
minimum transmission gear ratio. 
[0106] 

With the above construction, however, the first contact 
portions 120, with which the outer surfaces 47a of the roller 
weights 4 5 contact , are made of a material having a lower hardness 
than that of the outer rings 4 7 of the roller weights 45 . Thereby, 
the first contact portions 120 on the stoppers 66 wear due to 
contact with the roller weights 45 and are removed from the 
stoppers 66 with the lapse of operating time. 
[0107] 

Most of the first contact portions 120 is shaved off at 
a point of time when contact portions of the roller weights 
45 and the cam surfaces 41 and contact portions of the roller 
weights 45 and the cam plate 43 have become stable in surface 
pressure. Therefore, as shown in Fig. 23, the roller weights 
45 move by an amount corresponding to a thickness of the first 
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contact portions 120 radially outwardly of the second sheave 
body 34b and the outer surfaces 47a of the roller weights 45 
abut against the stopper surfaces 67 as second contact portions . 
As a result, the width LI of the first belt groove 37 decreases 
and a diameter, at which the belt 31 is entrained about the 
primary sheave 29, increases. 
[0108] 

Accordingly, even when the roller weights 45 wear , achange 
in speed ratio can be caused so as to decrease a transmission 
gear ratio in the same manner as in the first embodiment . Thereby, 
it is possible to suppress a change in speed ratio at a minimum 
transmission gear ratio to a small amount. 
[0109] 

In the respective embodiments, the second sheave body 
is provided with stoppers. However, the invention is not 
limited to this. For example, stoppers may be formed integral 
with an outer peripheral edge of the cam plate to extend toward 
the second sheave body in a flanged manner and to restrict 
movements of the roller weights. 
[0110] 

Further, push bodies that move the second sheave body 
are not limited to the roller weights. For example, one ends 
of arm-shaped swinging weights may be pivotally supported on 
the second sheave body and push rollers that contact with edges 
of the swinging weights may be provided on a rotating member 
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that rotates together with the second sheave body. 
[0111] 

With such construction, the swinging weights turn in a 
manner to spring toward the rotating member from the second 
sheave body according to centrifugal forces that are generated 
upon rotation of the second sheave body. Such turning moves 
edges on outer surfaces of the swinging weights along outer 
peripheral surfaces of the push rollers . Therefore , the second 
sheave body moves in a direction toward the first sheave body 
with contact portions of the swinging weights and the push 
rollers as fulcrums . When the second sheave body 34b has moved 
to a position to determine a minimum transmission gear ratio, 
positions of contact between the push rollers and the edges 
of the swinging weights arrive in the vicinity of the other 
ends of the swinging weights . 
[0112] 

Accordingly, with such construction, the swinging weights 
function as push bodies that move the second sheave body. 
[0113] 

In addition, a vehicle according to the invention is not 
limited to motorcycles . The invention can be likewise embodied 
on, for example, ATV (All Terrain Vehicle) having three or four 
wheels for rough terrain traveling, or snowmobiles. 
[0114] 

Further, in a power unit according to the invention, a 
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drive source is not limited to engines but may comprise, for 
example, a motor, or a hybrid module with a motor and an engine 
combined. 

INDUSTRIAL APPLICABILITY 
[0115] 

According to the invention, even when the push bodies 
wear, it is possible to cancel a variation in speed ratio, by 
which an increase in transmission gear ratio is caused. 
Therefore, it is possible to suppress a change in speed ratio 
at a minimum transmission gear ratio to a small amount, and 
it is possible to dissolve a disadvantage that when a vehicle 
such as motorcycle is operated at a minimum transmission gear 
ratio, an engine speed exceeds a proper value much and a traveling 
speed does not reach a target value. 
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